The repercussions of abortion for mental health have been used to justify state policies that limit access to abortion in the United States. Much earlier research has relied on self-report of abortion or mental health conditions or on convenience samples. This study uses data that rely on neither.
T he purported mental health effects of having an abortion are used to justify state policies that limit access to abortion in the United States despite studies and reviews that have failed to show that having an abortion has a causal effect on mental health. [1] [2] [3] [4] [5] [6] Proponents of the view that having an abortion harms mental health cite research showing a greater prevalence of depression among women who have had an abortion compared with women who have not. 7 One shortcoming of many studies in the field is their reliance on self-report of both abortion and mental health problems, which is subject to both faulty memory and social desirability in reporting. 8, 9 Two recent studies used the Danish population registries to examine the association between abortion and psychiatric admission. 3, 4 They found no increase in such admissions after having a first abortion, whereas psychiatric admissions increased after first childbirth. Psychiatric admissions to secondary and tertiary health care centers reflect severe disorders; thus, the generalizability of such findings to milder mental health epiosdes (eg, depression) is limited. Mild to moderate mental health episodes, which are more common than severe mental health episodes and are generally treated in primary care settings, are the focus of this study. This study is the first, to our knowledge, to examine the association between first abortion and first time obtaining antidepressant medication, which is an indicator of an episode of depression or anxiety, 10 and compare it with the association between childbirth and first antidepressant use. By examining first antidepressant use as our outcome, we gain a broader understanding of the association between abortion and subsequent mental health conditions. In addition, we examine the risk of having vs not having a first abortion on first time antidepressant use over time to test whether the risk of depression after having a first abortion varies over time. Finally, we examine models adjusted for age and calendar year and models that also adjust for other factors shown to confound the association between abortion and subsequent mental health conditions.
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Methods
Study Population
We used data for all women born in Denmark between January 1, 1980, and December 30, 1994, who did not die or emigrate from Denmark before their 18th birthday or study entry. Follow-up time started on the woman's 18th birthday or January 1, 2000, whichever came last. Follow-up ended at the date of first obtaining an antidepressant, date of emigration from Denmark, date of death, or December 31, 2012, whichever came first. Women who had an antidepressant prescribed before the study period began were excluded from the study. In addition, of the remaining women, those who had a childbirth or abortion before age 18 were also excluded from this study, since women who obtain abortions before this age require consent from their parents or legal guardians. This study received institutional review board approval from the University of Maryland Internal Review Board; the Danish Protection Agency; the Danish National Board of Health; and Statistics Denmark. All data were deidentified.
Measures
Outcome: Antidepressant Use The main outcome was a first prescription for antidepressants, which earlier research has shown is an indicator of mild to moderate depression or anxiety. 10, 12 Redemption of prescriptions for antidepressant medication was defined through the Danish National Prescription Registry, which contains records of all prescriptions for drugs dispensed from Danish pharmacies after 1994. 13 The relevant information for this study was the World Health Organizaton standardized Anatomical Therapeutic Chemical (ATC) code (N06A), the generic name, the package size, the formulation, the quantity dispensed, and the date of transaction of each drug.
Variables and Covariates
First-trimester first abortions were identified through the Dan- A level in the middle titled "medium cycle higher education," which is typical of professions such as social worker, nurse, or police officer, was used as the reference category. We included 3 measures to assess the woman's mental health history: (1) prior inpatient or outpatient psychiatric admission (all ICD-10 codes in chapter F, mental and behavioral disorders), (2) prior use of antipsychotic medications (ATC code N05A), and (3) prior use of antianxiety medications (ATC codes N05C, N05BA, and N0AE01). The first was identified from the Danish Psychiatric Central Registry, 20 and the latter 2 were identified from the Danish National Prescription Registry. 14 We identified whether either parent of the woman had a psychiatric inpatient or outpatient admission by using the Danish Psychiatric Central Registry. 20 We computed a Charlson Comorbidity Index, 21, 22 an indicator of somatic disease burden, for each woman by using the Danish National Patient Registry. 14 The Charlson Comorbidity Index consists of 19 severe, chronic diseases, each assigned a weight from 1 to 6 corresponding to the relative risk of mortality from the disease. Total possible scores range from 0 to 37. The Charlson Comorbidity Index is calculated by summing all the weights. We coded women into a score of 0, a score of 1, and a score of 2 or more on this index.
Statistical Analyses
We conducted 2 sets of analyses. First, survival analysis was used to examine the risk of redeeming antidepressant medication associated with a first abortion (vs no abortion) and a first childbirth (vs no childbirth). For these analyses, we examined incidence rate ratios (IRRs) associated with the timevarying factors of abortion (vs no abortion) and childbirth (vs no childbirth), similar to other studies in this area. 3, 4, 23 Furthermore, to examine whether the risk of first antidepressant use associated with abortion or childbirth changed from before to after the exposure and as time since each exposure increased, we examined a basic model that estimated the risk in the year before each exposure, the year after each exposure, more than 1 to 5 years after each exposure, and more than 5 years after each exposure relative to not being exposed (ie, no abortion for the abortion exposure and no childbirth for the childbirth exposure), and we included only the time-varying covariates of age and cohort (calendar year). In another fully adjusted model, we added the time-varying covariates of prior psychiatric admissions, prior antianxiety medications, prior antipsychotic medications, parental history of psychiatric admissions, and the woman's Charlson Comorbidity Index and the time-invariant covariate of parental educational level when the woman was 15 years of age to the basic model. To more closely examine antidepressant use around the time of abortion and childbirth, our second set of analyses examined incidence rates (IRs) of first-time antidepressant use in the year before and year after an abortion and in the year before and year after a childbirth in 2-month increments. This allowed us to see whether the antidepressant use varied bimonthly in the 12 months before to 12 months after the abortion and similarly in the 12 months before to 12 months after the childbirth. We also examined IRRs using the 11th and 12th month before the abortion or childbirth as the reference, adjusting for age and calendar year, allowing us to see whether the incidence of antidepressant use was higher at any time during the first 12 months after an abortion or childbirth.
Results
A total of 396 397 women were included in this study. Of these, 17 294 (4.4%) had a record of at least 1 first-trimester abortion and no children, 72 052 (18.2%) had at least 1 childbirth and no abortions, 13 540 (3.4%) had at least 1 abortion and 1 childbirth, and 293 511 (74.1%) had neither an abortion nor a childbirth. Of 396 397 women overall, 59 465 (15.0%) women redeemed at least 1 antidepressant prescription; among 30 834 women who had an abortion, 5705 (18.5%) initiated antidepressant use after a first abortion; among 85 592 women who gave birth, 10 825 (12.7%) initiated antidepressant use after a first childbirth.
The number of women who redeemed antidepressant prescriptions by study variables and the unadjusted IR of redeeming antidepressant prescriptions per 1000 woman-years at risk are presented in Table 1 . Relative to the 365 563 women who had no abortion (IR, 22.5; 95% CI, 22.3-22.7), women's rate of redeeming antidepressant prescriptions was higher in the year before (IR, 45.7; 95% CI, 43.3-48.3), the year after (IR, 49.6; 95% CI, 47.1-52.3), more than 1 to 5 years after (IR, 40.5; 95% CI, 39.1-42.0), and more than 5 years after (IR, 36.5; 95% CI, 34.6-38.5) an abortion. However, the rate of new antidepressant use was the same in the year before and year after and decreased with increasing time after the abortion. Relative to the 310 805 women who had no childbirth (IR, 22.6; 95% CI, 22.4-22.8), women's unadjusted rate of redeeming antidepressant prescriptions was lower during the year before childbirth (IR, 11.1; 95% CI, 10.3-11.9), similar during the year after childbirth (IR, 22.1; 95% CI, 21.0-23.2), and increased with increasing time after 1 year after childbirth (>1 to 5 years after childbirth: IR, 36.0; 95% CI, 35.1-36.9; >5 years after childbirth: IR, 49.7; 95% CI, 47.8-51.6).
Survival Analysis
Results from the survival analysis are presented in Table 2 . In the basic and fully adjusted models, relative to women who had not had an abortion, women who had a first abortion had a higher risk of first-time antidepressant use. However, this risk of first-time use of antidepressant medication was similar in the year before an abortion (basic model: IRR, 1.83; 95% CI, 1. 
Risk Factors and Rates of Antidepressant Use
Rates of antidepressant use, assessed in 2-month increments, were relatively stable during the year before and year after an abortion, with a decrease immediately preceding and just after the procedure (Figure 1) . Rates of new antidepressant use varied from the year before to the year after childbirth. The incidence of new antidepressant use was lower during pregnancy than it was just before pregnancy or after childbirth. Figure 2 presents age-adjusted and calendar-yearadjusted IRRs of first-time antidepressant use in bimonthly increments from the year before and year after having an abortion and the year before and year after childbirth compared with the 11th and 12th month before the respective pregnancy outcome. Figure 2A shows that, compared with the 11th and 12th month before an abortion, there was less likelihood of first-time antidepressant use in the month before and month after an abortion and no other differences in likelihood of use when compared with other months in this 24-month period. Figure 2B shows that, compared with risk during the 11th and 12th month before childbirth, women's risk of antidepressant use was lower during the remaining months before childbirth (ie, during pregnancy) and in the first month after childbirth but was higher in the 11th and 12th months after childbirth.
Discussion
Using data on abortion, childbirth, and antidepressant prescriptions collected over time and not by self-report, we examined risk of antidepressant use associated with a first abortion during the first trimester and childbirth. Compared with women who did not have an abortion, those who had an abortion had a higher rate of antidepressant use. A close look at the data, however, suggests that the higher rates of antidepressant use had less to do with having an abortion than with other risk factors for depression among women who had an abortion. That is, the increased risk of depression did not change from the year before to the year after an abortion. And contrary to previous claims that abortion has long-term adverse effects, 24 the risk of depression decreased as more time elapsed after the abortion. Furthermore, the risk of first-time antidepressant use for all times relative to an abortion decreased in the fully adjusted model relative to the basic model. This finding indicates that preexisting mental health conditions and the other covariates are confounding the association between abortion and antidepressant use, which supports other research findings. 5, 11, 25 Had we been able to consider other factors related to abortion and antidepressant use, such as intimate partner violence or a recent breakup, 5, 11, 26 the association may have been reduced further and not have been statistically significant, as other research has found. 5, 6, 11 Moreover, the strongest risk factors for first-time antidepressant use were indicators of earlier mental health problems. Taking all of these results together, it is possible that mental health problems may lead women to have unintended pregnancies and abortions, as other research has found.
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Compared with not having a childbirth, having a childbirth was associated with a decreased risk of antidepressant 
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use in the year before childbirth and in the year after childbirth. Nevertheless, absolute rates of antidepressant use increased in the year after childbirth compared with the year before childbirth, and the risk of first-time antidepressant use in the year after childbirth was greater than the risk in the year before childbirth relative to not giving birth. These results support other findings that have shown that the rate of antidepressant use during a pregnancy that ends in childbirth is lower during pregnancy than in the postpartum period. 28, 29 It is not clear whether this is due to a lower risk of mental disorders during pregnancy or to a greater reluctance to take medication during pregnancy than in the postpartum period. In contrast to our finding that the risk of antidepressant use decreased as the time after the abortion increased, the risk of antidepressant use increased with increasing time after childbirth. While the analyses do not directly compare the risk of antidepressant use among women who have an abortion with that among women who give birth, the analyses do compare patterns of antidepressant use around a first abortion vs around a first childbirth. We find that, in the year before and in the year after a first abortion, IRs of new antidepressant use are higher than in the year before and in the year after a first childbirth. However, as mentioned, the rate did not change from the year before to the year after an abortion, although it did increase from the year before to the year after a childbirth. We used the group of women who gave birth because that is the alternative to having an abortion, recognizing that the pattern of antidepressant use around childbirth may have been different if we had information on pregnancy intention. Indeed, other research has considered intention by comparing women who were seeking an abortion and obtained one vs those who were denied one and found that women who were denied an abortion initially had higher levels of anxiety symptoms than women who received an abortion; this difference in levels of anxiety symptoms did not persist over a 5-year follow-up period. 6 Similar levels of depressive symptoms were found shortly after an abortion was sought and throughout a 5-year follow-up period. 6 These findings illustrate that, when pregnancy intention is considered and the abortion and delivery groups are similar in terms of other life circumstances, having an abortion is not associated with a higher likelihood of mental health problems.
Limitations
A limitation of the existing research is that, owing to confidentiality policies, we have only the month and year of childbirth. Thus, we were only able to examine IRs ( Figure 1 ) and IRRs ( Figure 2 ) in 2-month increments in the year before and the year after an abortion or childbirth. Nevertheless, we expect findings would be similar had we been able to use 1-month increments. Another limitation is that we do not know the reasons for the antidepressant prescriptions. While antidepressants are most likely to have been prescribed for depression or anxiety, 10,12 they may have been prescribed for other reasons, such as insomnia or pain. 10 Finally, it is not clear whether the results can be generalized to other contexts. Indeed, results may differ where access to abortion is legally restricted or where antidepressants are not widely accessible. Little research on abortion and mental health has been conducted in places were abortion is highly restricted. Nevertheless, our conclusions are similar to those of other research conducted in the United States using nationally representative data.
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Conclusions
Women who have abortions are more likely to use antidepressants compared with women who do not have abortions. However, 3 findings support the conclusion that increased use of antidepressants is not attributable to having had an abortion but to differences in risk factors for depression. First, if having an abortion is causally related to depression, one would expect a higher rate of first antidepressant use after the procedure than before the procedure, yet rates of antidepressant use were no higher in the year after having an abortion than in the year before having an abortion. Second, if there are lagged effects of abortion, one would expect an increase in the rate of depression over time, but rates of antidepressant use decreased as more time elapsed. Finally, the differences in rates of antidepressant use between women who had an abortion and women who did not have an abortion were substantially reduced when adjusted for earlier mental health conditions, parental mental health conditions, parental educational level, and physical health. This suggests that, compared with women who do not have an abortion, women who have an abortion may be at higher risk of depression after undergoing the procedure because they were at higher risk to begin with. Consequently, policies based on the notion that having an abortion harms women's mental health may be misinformed.
